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(57)Abstract: 

PROBLEM TO BE SOLVED: To add an outline 
to an object formed in a polygon via the simple 
processing by generating a border line 
generating object which is similar to a true 
object whose normal vector is set outside itself 
and also larger than the true object. 
SOLUTION: The polygon vertex data on a true 
object are successively inputted by a parameter 
input means 1 and the outward normal vectors 
are set for all polygons. When the size rate data 
are inputted via the means 1 to the true object, 
a border line generating object data generation 
means 2 performs the arithmetic processing to 
set each value of the polygon vertex data on the 
true object to the value based on the rate data 
and generates a border line generating object 

that is similar to the true object whose normal vector is set outside itself and also 
larger than the true object. 
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[0021] 

[Embodiment] The following description relates to an 
embodiment relating to an outlining data creating method, 
apparatus and recording system, a computer-readable medium 
and an entertainment system according to the present invention, 
and the embodiment will be described with reference to 
attached drawings . 

[0022] A key factor of the invention is that a real object 
to be outlined and another larger outlining object than the 
real object are placed one over the other. In this case, the 
objects have similitude relationships, and the normal vectors 
of the objects have different directions. 

[0023] Now, a relationship between normal vectors and 
coloring will be described with reference to Fig. 1. 
[0024] Fig. 1A shows an object. As shown in Fig. 1A, outward 
normal vectors N are set for visible planes al, bl and cl of 
the object. The "outward" normal vector refers to a normal 
vector directing from an object to a player, that is, to a point 
of vision of the player. 

[0025] As shown in Fig. IB, coloring is performed on the 
external planes al, bl and cl of the object for which outward 
normal vectors N are set. As Shown in Fig. IB, the object is 
not transparent, and the internal part is not visible. For 
example, this is like a cubic box entirely painted in red. 
[0026] In Fig. 1C, inward normal vectors -N are set for visible 
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planes al, bl and cl of the object. The "inward" normal vector 
refers to a normal vector directing from a player, that is, 
from a point of vision of the player to an object. 
[0027] As shown in Fig. ID, coloring is performed on internal 
planes a2, b2, c2, d2, e2 and f2 of the object for which inward 
normal vectors -N are set. In this case, coloring is not 
performed on the external planes al, bl, cl, dl, el and fl. 
As Shown in Fig. ID, the color of the internal planes can be 
seen through the uncolored, that is, transparent external 
planes. For example, this is like a cubic glass box having 
only internal planes painted in red. 

[0028] Figs. IE and IF illustrate this with reference to a 
corrugated cardboard box. Fig. IE shows external planes of 
the corrugated cardboard box, and Fig. IF shows internal 
planes of the corrugated cardboard box. While the internal 
planes are colored, the external planes are not colored i The 
display screen of a television monitor displays the state in 
which colored internal planes are viewed through uncolored, 
transparent external planes, as shown in Fig. ID. 
[0029] From the point of view, the inventor came up with the 
idea of setting outward normal vectors for a real object, 
setting inward normal vectors for an outlining object, causing 
the outlining object to be larger than the real object and 
placing one over the other. 

[ 0030 ] Next, a way of outlining will be described with 
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reference to Fig. 2. 

[0031] As shown in Fig. 2A, outward normal vectors N are set 
for planes of a real object first of all. 

[0032] Next, as shown in Fig. 2B, an outlining object OB2 for 
is created with respect to a real object OBI. In this case, 
the object OB2 and the real object OBI have a similitude 
relationship, and the object OB2 is larger than the real object 
OBI. Then, inward normal vectors -N are set for the planes 
of the outlining object OB2 . Thus, a predetermined texture 
such as a color and a pattern is mapped to the external planes 
of the real object OBI. A predetermined color for outlining 
is set for the internal planes of the outlining object OB2 . 
[003 3] As shown in Fig. 2C, when the two objects OBI and OB2 
are placed one over the other, a part of the real object OBI 
of an area where the outlining object OB2 and the real object 
OBI overlap is entirely displayed with- a texture such- as a 
predetermined color and a pattern is mapped. The remaining 
part, that is, the part where the real object OBI and the 
outlining object OB2 do not overlap is entirely displayed in 
another predetermined color, for example, in black. The part 
is the outline. Here, the key is that the outline is the 
displayed internal planes of the outlining object OB2 , which 
is painted in black, since the external planes of the outlining 
object OB2 is transparent. 

[0034] Fig. 3 shows a display example in which the outlining 
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method is applied to a real character. Being apparent from 
Fig. 3, outlining can significantly differentiate an outlined 
character and a general polygon- formed character. 
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